In the last twenty years many countries have reformed their central bank legislation by giving the bank more independence in monetary policy. A key assumption behind these law changes is that central bank independence (CBI) is an effective means of ensuring price stability. Yet the existing empirical evidence for an association between CBI and inflation has provided mixed results with the association being particularly weak in developing countries. We re-examine the relationship between central bank independence and price stability using a more encompassing theoretical approach and a new yearly data set for CBI from 1973 to present. Our theory traces the sources of the inflationary phenomenon and distinguishes the role of simply printing less money (discipline effect) from the public belief about what the monetary authority is likely to do (credibility effect). We further argue that democracies and dictatorships differ significantly in their application of the rule of law and the process of law change, depending on two measurable characteristics: the presence of relevant political opposition and the freedom to criticize the government in power. A first implication is that in democracies the central bank can be more conservative and this is reflected directly in lower rates of growth for the money supply. A second implication is that, addition to being directly more disciplinarian, a central bank whose credibility is enhanced by the configuration of democratic political institutions is also likely to insure a more robust money demand by reducing inflation expectations, and therefore leading to lower inflation.
Introduction
Since the recent worldwide economic crisis, central bank independence has once again become a topical issue. Jens Weidmann, the president of the Deutsche Bundesbank, recently defended the European Union's lack of reflationary policy by stressing the need for central bank credibility:
"Delivering on its primary goal to maintain price stability is the prerequisite for safeguarding the most precious resource a central bank can command: credibility."
1 The European Union also refused to discuss a bailout package for Hungary until the Hungarian government restored the central bank's independence to community standards. On the other hand, after a couple of decades of moderate deflation, politicians in Japan have started to question the Bank of Japan's independence and its cautious approach to monetary policy, debating whether politicians need to take a more active role in monetary policy. The assumption underlying these views is that central bank independence is an effective means of ensuring price stability. Is that the case, however?
Historically, stable prices have not been easy to accomplish. Across time periods and structural characteristics of economies, developed and developing nations alike have struggled to restore confidence in their currencies. Examples stretch from the US in the 1970s, Western European countries (except Germany) in the 1970s and 1980s, Latin American countries post WWII and in the 1970s and 1980s, and former communist countries in the 1990s. Delegating monetary policy to an independent central bank has been a key institutional mechanism argued to help achieve low inflation (Rogoff 1985) and bank independence has seen a world wide increase starting in the 1990s (Cukierman et al. 2002 , Arnone et al. 2007 , Jacome and Vasquez 2008 , Crowe and Meade 2008 .
Despite this trend to make central banks more independent, there have been few attempts to examine whether these reforms have contributed to price stability and, if so, how. Existing studies focus on a single region (Cukierman et al. 2002 , Arnone et al. 2007 , Jacome and Vasquez 2008 or two points in time (Crowe and Meade 2008) . We update the Cukierman, Webb, and Neyapti (1992) index of central bank independence to cover yearly data for more than 80
countries from the end of the Bretton Woods system until the present day. We explore whether the effects of CBI on money growth rates and inflation are conditional on a country's level of democracy and test plausible causal mechanisms that may explain the effect.
We argue that democracies and dictatorships differ significantly in their application of the rule of law, with implications for the binding effect of the central bank law both on government behavior and public expectations. Democracies lead in de facto enforcement of the law due to stronger expost constraints and greater transparency regarding the actions of the government. This allows the central bank to use monetary policy instruments in a conservative fashion. The same mechanisms are likely to increase the credibility of the central bank's policy because changes to the law to reduce independence are less likely to occur when there are multiple veto players and when the press can report freely on the positions of the government, the opposition, the central bank and key constituencies. Following, we expect two distinct effects. First, delegation of monetary policy to an independent central bank in democracies allows the bank to actually behave in a conservative fashion and this is reflected directly in lower rates of growth of the money supply. Besides being directly more disciplinarian, a central bank whose credibility is enhanced by the configuration of political institutions is also likely to insure a more robust money demand by reducing inflation expectations, which therefore leads to lower inflation above and beyond the reductions in the supply of money.
Our results broadly conform to our expectations, especially in the case of control of the money supply. There is a strong interactive effect between central bank independence and democracy and its mechanisms in controlling the money supply. Independent central banks have a stronger negative effect in democracies and when there are multiple checks and balances or freedom of the press. The results are less clear for inflation. While the marginal effect of independence is negative and significant for democracies and for strong democratic mechanisms, the effect gets weaker in more democratic countries and those with stronger checks and balances. This suggests either that there are political processes in democracies with competing effects on inflation expectations or that we do not capture accurately the institutions that condition the expectational effect of central bank independence. That is, too many checks and balances in a country may lead to policy deadlock in areas other than monetary policy which may increase inflation expectations. One such example may be delays in stabilization policy when there are multiple veto points. Another explanation is that, perhaps, rather than the current configuration of political forces, it is the public's expectation of changes in the constraints facing the government that enhances the conditioning effect of central bank independence.
Our paper contributes directly to the literature linking central bank independence to price stability. More so than in previous research, our theory accurately reflects the sources of the inflationary phenomenon and distinguishes the role of simply printing less money (discipline effects) from the public belief about what the monetary authority is likely to do (credibility effect). We also explain how democratic institutions are likely to condition both of these channels. Very importantly, we test our hypotheses with author-coded data on yearly changes to central bank independence laws.
This data structure allows identifying more precisely the relationship between price stability and the central bank than the period averages that are prevalent in previous research.
The paper proceeds as follows: Section 2 offers a background on the literature and presents our theory. Section 3 discusses data and variables. Section 4 shows the results. Section 5 concludes.
Background and theory
There have been a huge number of central bank reforms in the last twenty years. Theoretically a key reason that central bank independence keeps inflation in check is that delegation reduces the risk of time inconsistency in monetary policy (Kydland and Prescott 1977 and Barro and Gordon 1983) . Time inconsistency emerges because governments have incentives to generate economic growth through surprise inflation and therefore their own announcements and commitments about price stability have little credibility. Independent central bankers, on the other hand, are argued to take a policy view beyond the political cycle, and to be, on average, more concerned about the risks to price stability than elected politicians (Rogoff 1985 , Lohmann 1992 . Lohmann (1998) suggests that independent central banks can be expected to reduce inflation even if governments have low inflation preferences. In her argument, the temptation to create inflation surprises exists even for such governments and the role of the central bank remains to insure consistency between ex ante and ex post inflation preferences.
Time inconsistency approaches, however, have been critiqued by central bankers who suggest that the logic is unlikely to hold in developed countries (Blinder 1998) . Also, more recent explanations for monetary policy delegation to independent central banks point to information asymmetries between ministers and backbench legislators and coalition partners (Bernhard 1998);  diverse political coalitions (Crowe 2008) ; more checks and balances (Moser 1999) ; federal systems and party veto players (Hallerberg 2002) ; the presence of powerful coalitions in favor of price stability (Goodman 1991) ; or a more transparent political system (Broz 2002) .
Reflecting the potentially multiple causal arguments for delegation of monetary policy, the empirical evidence for an association between central bank independence and inflation has provided mixed results with a particularly weak relationship in developing countries. 2 The early work on the topic shows a strong negative relationship between inflation and central bank independence in developed countries (Grilli et al. 1991 , Cukierman et al. 1992 , Alesina and Summers 1993 . This relationship has been shown to lack robustness in later work (de Haan and Kooi 2000 , Daunfeldt and de Luna 2008 , Jacome and Vasquez 2008 . On the other hand, in a recent study Crowe and Meade account for country heterogeneity and potential endogeneity of central bank independence and find a robust negative relationship across developed and developing countries (Crowe and Meade 2008) .
The same negative result is shown to hold in post-communist countries (Loungani and Sheets 1997, Cukierman et al. 2002) .
A key reason why an independent institution with a mandate for maintaining price stability fails to deliver lower inflation is political interference from the principal that delegated monetary policy in the first place. Monetary policy has distributional effects and is an important tool for influencing the economy in the short run during the electoral season. Therefore, delegation is a costly option that is continuously fought in the political arena. Politicians may try to take advantage of the ambiguity of laws in order to influence the bank. Early on in the CBI literature, Cukierman et al. (1992) point out the issue and write that "first, the laws are incomplete in that they cannot specify explicitly the limits of authority between the central bank and the political authorities under all contingencies. These voids are filled by tradition at best and by power politics at worst. Second, even when the law is quite explicit, actual practice may deviate from it" (p. 355).
In fact, many economists have argued that political interference in developing countries is so severe that the legal independence of the central bank is not a good indicator of its autonomy. Berger (1997) shows that after the 1957 central bank law passed, the Bundesbank was an active player in the political system, trying to consolidate its conservative reputation and engaging in the public debate on the sources of inflation.
The implication from this discussion is that de jure and de facto central bank independence may vary significantly. However, while the incentives to renege or otherwise subvert the delegation contract certainly exist everywhere, the political economy literature suggests that the configuration of political institutions influences significantly the extent to which delegation is enforceable (Franzese 1999 , Broz 2002 , Keefer and Stasavage 2002 , 2003 , Moser 1999 , Acemoglu et al. 2008 , Hielscher and Markwardt 2012 . This literature is rich and brings a series of important insights. Franzese (1999) shows that the effect of central bank independence on inflation is conditional on features of the political economy environment in which banks carry out monetary policy, including government partisanship and labor market organization. Broz (2002) argues that central banks are an opaque commitment mechanism and, therefore, political system transparency prevalent in democracies allows central banks to become credible and reduce inflation expectations. Stasavage (2002, 2003) demonstrate that the credibility of monetary policy delegation is enhanced by the presence of multiple veto players with distinct preferences. 4 Similarly, other work shows that strong institutional checks and balances (Moser 1999, Hayo and Voigt 2008) While these explanations all point to the importance of political institutions, they highlight different aspects that make it difficult to distinguish their inter-relatedness and therefore their causal effects. Our argument is simple and provides a unifying approach to previous research: Democracies and dictatorships differ significantly in their enforcement of the rule of law and the process of law amendment, with implications for the effect of the central bank law on restraining government behavior and anchoring public expectations. More specifically, democracies lead autocracies in the application of the rule of law due to stronger ex-post constraints and greater transparency regarding the actions of the government. In addition, the same mechanisms are likely to increase the credibility of the central bank's policy because threats to amend the law and actual changes to the law to reduce independence are less likely to occur when there are multiple veto players and when the press can report freely on government action and central bank reaction. These advantages of democracies are likely to have two distinct effects. First, delegation of monetary policy to an independent central bank in democracies allows the bank to be more conservative and this is reflected directly in lower rates of growth for the money supply. In addition to being directly more disciplinarian, a central bank whose credibility is enhanced by the configuration of political institutions is also likely to ensure a more robust money demand by reducing inflation expectations, therefore leading to lower inflation. Below we detail our argument and link it to extant research. Olson (1993) argues that democracies and autocracies differ in the rights afforded to individuals and this reverberates into differences in the system of courts, the independence of the judiciary, and respect for the law as well as stronger property rights. At the most basic level, then, in democracies system are at medium level. At low level of distortions, CBI has little additional impact, whereas when distortions are too high, CBI is an insufficient reform.
the prevalence of the rule of law generates confidence in contract enforcement more broadly and, especially, when the government is a party to the contract, as is the case with the central bank law. In democracies, a government realizes that its tenure in office depends in part on the perception that it is playing by the rules. Excessive violations may lead to removal from office. Several factors increase the likelihood that a democracy will be more prone to follow the rule of law than autocracies: a relevant political opposition and the freedom to criticize the government in power.
A first measureable characteristic that helps democracies lead autocracies in the enforcement of the law is the presence of "leading rivals of the administration in power" (Olson 1993, p. 572) . Very directly, the political opposition has an interest in seeing that the law granting independence to the central bank is enforced because such independence denies the incumbent the opportunistic use of monetary policy. Indeed, Keefer and Stasavage (2003) show that in a system with two or more veto players there is a low probability that the central bank will be overridden in any of its decisions. In addition, coalition partners in the executive, back-bench legislators and the opposition have an interest in the enforcement of the central bank law and a de facto independent bank because such a bank solves the problem of asymmetric information available to the government about its policy choices by providing balanced information (Bernhard 1998) . Furthermore, if the opposition represents a constituency that prefers low inflation, it has an additional interest in seeing that the government complies with the law of the central bank and keeps policy close to its conservative preferences. Thus, the presence of a strong opposition will allow the central bank greater leeway in conducting policy and we would expect a stronger relationship between CBI and control of the money supply and price stability.
Second, enforcement of the central bank law is helped by the fact that in democracies individuals as well as the key contenders to power have significant freedom of speech and the press is free to report on the government's actions. Central banks often lack a high degree of transparency with respect to internal decision making and it is difficult to determine directly their "true" independence (Broz 2002 , Bodea 2010 . However, freedom of speech allows the opposition to blow the whistle on government transgressions against the independence of the central bank. It also allows the bank to minimize transgressions against the law by using the media to publicize conflicts with the government, attribute the sources of the inflationary phenomenon to expansionary fiscal policy and consolidate and expand a constituency in favor of price stability (Goodman 1991 , Berger 1997 , Bernhard 1998 . Ultimately, freedom of speech allows voters to be better informed and eventually punish at the ballot box government transgressions against the law, including central bank law. 5 Both the presence of an opposition and a free press, therefore, make the central bank law more enforceable by making it more difficult for a government to interfere with the central bank.
The direct consequence of a central bank law that has a de facto bite is that the bank is more disciplinarian and actually able to use the instruments of monetary policy to achieve the legal mandate in the delegation contract, most prominently low inflation. Depending on the particular central bank, this means an independent setting of the key interest rates at which the central bank lends directly to financial institutions, an independent determination of the quantity of government securities to be sold or bought on secondary markets or an independent determination of the reserve ratios that commercial banks need to set aside against deposits. Changes in monetary policy instruments affect directly the amount of liquidity available in the financial system and the supply of money. Therefore, countries with independent central banks and institutional configurations that guarantee the rule of law will have lower rates of growth of the money supply, reflecting the preference of the central bank for price stability. Following, what are then the consequences of central bank independence for inflation? Inflation is a result of money supply increases which in the longer run are not matched by a large enough public desire to hold on to cash balances. While money supply is directly affected by central bank action, an independent central bank is also likely to affect money demand. 7 That is, an independent central bank that is credibly conservative insures a more robust money demand and this reduces the inflationary effects of any given monetary expansion (Stockman 1996 , Ghosh et al. 1997 and LevyYeyaty and Sturzenegger 2001 . This means a moderation of broad public inflation expectations and, in particular, of the inflation expectations included in negotiated wage contracts. The result of this moderation is that workers are likely to renounce frequent renegotiation of contracts and forego demands of indexation to past inflation and that the broad public wants to hold relatively more of the money controlled by a trusted central bank. How much the public trusts the central bank will depend on how likely a government is to abruptly change the status of the central bank. If the central bank law is likely to change, workers will be more likely to frequently renegotiate contracts in anticipation of increasing inflation.
What are the circumstances that help the central bank moderate inflation expectations? We suggest that the same institutional mechanisms that insure the application of the rule of law are also likely to lead to an expectation that the law will not change randomly, within short time spans and without a proper public debate. In particular, the veto player literature stemming from the original work of Tsebelis (1995) argues that a larger number of relevant veto points (with distinct preferences) increases policy stability. 8 Central bank independence which is granted through regular legislation cannot then be amended in a sweeping manner when the political system has many different actors who can veto a policy proposal. 9 Very directly, Keefer and Stasavage (2003) show that in the presence of multiple veto players, central bank independence always lowers inflation expectations.
10
Freedom of speech and a free media is also likely to contribute to higher legislative predictability. In the first place, a free media is likely to present to the public competing views of any proposed changes to the central bank law. Even in countries with legislative majorities for the executive, the due process is likely longer when different views on the central bank can be expressed and different public constituencies need to be convinced that law changes act in their favor. Thus, even if law changes pass the legislature, the freedom of the media can at least postpone or prevent changes driven by very short term interests. In addition, as mentioned earlier, the central bank itself can use the public arena to make the case for its independence. Moreover, media freedom allows the expression of dissenting opinion from the political opposition and conservative circles, including the banking industry or the financial press. The role of both factors (veto players and freedom of the media) is well illustrated in the example of the 1957 change in the law of the Bundesbank, the central bank of the then Federal Republic of Germany. Goodman (1991) writes that "many members of the CDU government were intent upon making the Bundesbank more responsive to government preferences, and after the 1957 elections they arguably had the votes to do so". Despite the dominance of the CDU in the Bundestag, two key factors contributed to the preservation (in large part) of the independence of Germany's central bank 9 E.g., with high political constraints Henisz (2004) shows policy stability for a range of fiscal policy indicators; Hallerberg and Basinger (1998) show stability of tax policy. 10 We believe that this result comes both from increased credibility of central bank action (the central bank is able to act according the its conservative inflation preferences when there are multiple veto players), but also from an implied stability in the law and the nature of the delegation contract which is assumed not to change for the duration of the negotiated wage contracts. In the Keefer and Stasavage (2003) model inflation results only from changes in public expectations about the interaction between an independent central bank and one agenda setting veto player and a second non-agenda setting veto player. Walsh (1998) , e.g., has a more complex models showing that inflation results both from money growth rates and inflation expectations used in negotiated wage contracts. The long-run relationship between M1 and the consumer prices in U.S. data is found in Robert Lucas' seminal work (Lucas 1980 
Independent variables
The key independent variable in this paper is the level of central bank independence in a country, 1950-59, 1960-72, 1973-79, and 1980-1989) . applied to each of the aggregate scores and then the totals were summed. 14 The overall CWN scores range from a possible 0 to a possible 1, with 1 representing the most independent central bank.
Our main measure for democracy is the Polity2 score from the Polity IV database. The Polity 2 score is constructed by subtracting a country's autocracy score from its democracy score. Both the democracy and autocracy scores range from 0 to 10 so the Polity 2 score ranges from -10 to 10. We add 10 to the Polity 2 score to convert the range to a scale of 0 to 20. We supplement the Polity 2 score with Freedom House data. This measure is the average of a country's political rights and civil liberties score. Originally, the lower the Freedom House score, the more democratic the country. We reverse the scale so that a value of 7 is most democratic and a value of 1 is least democratic.
In this paper, our argument is that certain features of democracy give an independent central bank more autonomy in controlling the money supply and fighting inflation. We include several different variables to determine whether the presence of checks and balances or freedom of the press increases 13 A list of all of the indicators and their weight are listed in the Appendix. 14 If the legislation does not cover one of the indicators, it is not coded as 0. Instead, "the weights of the missing variables are allocated proportionally to the remaining variables within the subgroup" (Cukierman, Webb, and Neyapti 1992, p. 12) .
the effectiveness of an independent central bank. The first measure is the executive constraints components of the Polity 2 score. This variable measures "the extent of institutionalized constraints on the decision-making powers of chief executives, whether individuals or collectivities". 15 Scores on the variable range from 1 where there are no limits to an executive's power to 7 where other political actors are as equally strong or stronger than the executive. We expect that stronger constraints on the executive should make the central bank more effective. Our second measure is the checks variable from the Database of Political Institutions which measures the checks and balances in the political system. As with executive constraints, the more checks, or places in the political system where legislation can be blocked, the higher the value of the variable. the press is not free, a country receives a 0; a country with a partially free press receives a 1; and a country with a completely free press receives a 2. For this measure we code any missing data as showing a not free press. In addition, our models include a number of other relevant variables. All models include both the lagged logged value of GDP (in constant dollars) and lagged trade openness (imports plus exports divided by GDP). The inflation models also include the lagged change in the GDP deflator for the world to control for systemic trends in inflation over time. All three of these variables are from the 15 Marshall, Jaggers, and Gurr (http://www.systemicpeace.org/inscr/p4manualv2010.pdf) , p. 24. 16 We use the log of the checks variable. Checks equal 1 if the country does not hold competitive elections. For countries with competitive elections: Add 1 for the chief executive; increment by 1 if the opposition controls the legislature; in presidential systems add 1 for each chamber of legislature unless the president's party has a majority in the lower house and a closed list system is in effect; in parliamentary systems increment by one for each party in the government coalition that is needed to maintain a majority; in parliamentary systems add one for each for party in the government that has a position on economic issues closer to the largest opposition party than to the party of the executive; in parliamentary systems subtract 1 for prime minister's party if there is a closed rule in place. 
Results and discussion
For the main models, we use panel-corrected standard errors with the lagged dependent variable.
Panel corrected standard errors correct for heteroskedasticity within panels and contemporaneous correlation across panels. The lagged dependent variable controls for the backwards indexation of inflation and potentially serially correlated error terms (Beck and Katz 1995) . For the inflation models, we also include the lag of the change in M2, as M2 is more directly under the control of the central bank than is inflation. In this fashion, we control for the direct, disciplinarian effect of central bank on inflation, so the coefficient on the central bank independence index reflects an additional credibility effect via a more robust money demand and anchored inflation expectations. As robustness checks, we also present results from models with country fixed effects and decade dummies. Although there were a significant number of central bank reforms during our sample period, not all countries changed their central bank laws. When country fixed effects are included, observations from these countries will not be used in estimating the effect of CBI.
In Table 1 , we examine whether democracy and democratic mechanisms affect a central bank's control of the money supply. In Model 1 we include a country's Polity score and its central bank 17 The four types of regimes are "no separate legal tender," "pre-announced peg or currency board arrangement," "pre-announced horizontal band that is narrower than or equal to +/-2%" and "de facto peg." 18 Hein Goemans (2011): http://www.rochester.edu/college/faculty/hgoemans/data.htm independence level separately. Central bank independence by itself does not significantly affect the growth rate of M2, while the Polity score does have a negative and statistically significant effect.
Most of the insignificance of CBI is driven by non-OECD countries. When we run the model separately on OECD and non-OECD countries, we find a negative and statistically significant effect of CBI in OECD countries but no effect in non-OECD countries. Similarly, if the dependent variable is the log of M2, CBI has a marginally significant impact on the full sample and a strongly significant effect in OECD countries, but no effect in non-OECD countries. These results conform to previous studies which find a stronger effect of CBI in OECD than non-OECD countries. All of the control variables behave as expected. Greater openness and a fixed exchange rate system both decrease the rate of growth of M2, as does a legislative election.
[ Table 1 about here]
Model 2 introduces the interaction between the central bank independence index and Polity democracy score. In order to make the coefficients on the interaction variables easier to interpret, we center the Polity scores by subtracting the mean Polity score for the sample from each value of Polity. 19 This does not change the substantive impact of the variables or the interactions nor does it reduce multicollinearity since it is only an algebraic transformation of the data (Brambor, Clark, and Golder 2005) . All that centering does is to change the interpretation of the CBI coefficient. With uncentered data, the coefficient is the effect of a one-unit change in CBI when Polity is equal to 0 while with the centered data, the coefficient is the effect when Polity is at its mean. The mean transformed Polity score in the data is about 15, one point below the standard cutoff of 16 for a democracy. In Model 3, we replace the Polity variable with the transformed Freedom House variable, center it, and interact it with CBI.
Also, because the effect of an interaction can vary at different levels of the interacted variables, we graph the marginal effect of CBI (and the 95% confidence interval) as Polity or Freedom House varies in Figures 2 and 3 . The graphs show that the results conform to our expectations; the marginal effect of CBI is downward sloping but is only significant at some levels of democracy. At low levels of Polity, the marginal effect of CBI is positive and significant. For most of the middle range of Polity, the marginal effect is insignificant. It only is negative and significant at Polity scores of 17 and higher. Similarly, the marginal effect of CBI is negative and significant only when the Freedom House score is equal to 6 or 7. So, as expected, central bank independence only affects control of the money supply in democracies.
[ [ Figure 4 about here]
Again, the results conform to expectations. With the exception of the checks variable, the slope of the marginal effect is downward. For all four variables, the marginal effect of CBI, when significant, is negative. That is, a one-unit change in CBI decreases change in M2. CBI has a significant effect on change in M2 at the highest levels of xconst, polconiii, and press freedom.
Checks has a significant effect for logged values of about 1.5 and smaller, corresponding to a value of about 5 on the non-logged measure. Overall, then, the effect of central bank independence on change in M2 is stronger when there are stronger checks and balances or freedom of the press. The presence of more veto players or a free press allows a central bank to more strongly control the money supply. When the potential for political interference is greater or when the press cannot report on a government's actions, the central bank is more constrained in its policy-making and more subject to the whims of politicians. Does the same situation apply to control of inflation?
We repeat the same empirical modeling exercise for inflation in Table 2 and Figures 5, 6 and 7.
In all the models, we include both the lagged inflation rate and the lagged change in the money supply which is more directly under the control of the central bank (we drop this variable in the robustness checks). Including the lagged change in the money supply also allows us to control for the direct, disciplinarian effect of the central bank and focus on the non-technical, expectational effect of a central bank on inflation.
[ Table 2 about here]
As shown in Model 1, CBI does have an independent effect on inflation. Greater central bank independence leads to lower inflation, even controlling for the lagged change in M2. More democratic countries also have lower inflation. All of the other control variables behave as expected.
Surprisingly, if we run the analysis separately for OECD and non-OECD countries, we do not obtain a significant effect of CBI on inflation in either subsample. It could be the case that, as Blinder argues, the time inconsistency problem is not as severe in developed countries. CBI does have a negative and significant effect on inflation when we use the log of inflation as the dependent variable. It has a weakly significant negative effect in non-OECD countries as well but no effect in OECD countries.
Theoretical expectations lead us to test whether the effect of CBI is conditional on democracy and democratic mechanisms. As in the case of the money growth rate models, the marginal effect of CBI is significant at higher levels of Polity (see Figure 5) . However, the marginal effect line is upward sloping, suggesting that the effect of CBI gets closer to 0 at higher values of Polity. This result is important, suggesting either that political processes in democracies have competing effects on inflation expectations or that our measures do not capture accurately the institutions that condition the effect of central bank independence. Still, the evidence strongly suggests that CBI does not have a significant effect on inflation in autocracies.
Unlike for the rates of growth of M2, there is less evidence that the combination of democratic mechanisms and CBI has a stronger effect on inflation via an expectational channel. As shown in Figure 6 , the slope of the marginal effect of CBI is upward sloping for all interaction effects. In other words, the effect of CBI does not get stronger with stronger checks and balances or greater freedom of the press; it gets weaker. Indeed, at higher levels of checks, the effect of CBI is not different from zero.
What explains the difference in the M2 and inflation results? First, as we've noted, the money supply is more directly under the control of the central bank than is inflation. Thus, we would expect a stronger effect of CBI when the central bank has a stronger assurance that politicians will not interfere. Inflation depends on factors beyond the control of the central bank. Too many checks and balances in a country may lead to stasis in policy (other than monetary policy) which leads to expectations of higher inflation. One example may be delays in stabilization policy when there are multiple veto points. Another explanation is that, perhaps, expectations of changes in the constraints that the government faces are a more accurate measure of factors that condition the effect of central bank independence on inflation via an expectational channel.
Robustness of results
In addition to our main models, we perform a series of additional tests to ensure that our findings are robust to the inclusion of other variables and to alternative specifications of the dependent variables. Table 3 shows the results of the models including the interaction between Polity and CBI using different regression techniques. To save space, we only report only the coefficient for Polity, CBI, and their interaction. The first 4 columns have change in M2 as the dependent variable while the last five columns have inflation. Models 1 and 5 include country fixed effects to capture the within country effect of central bank independence and the models 2 and 6 include country fixed effects with 5-year period dummy variables. Model 7 shows the results when the lagged change in M2 is excluded from the inflation model. The other models aggregate the data to different levels. We perform the aggregation for two reasons. First, for some countries, the central bank independence index and the democracy scores do not have much time variation. Second, much of previous research uses aggregated data or even cross-section data, so we look into replicating the date structure of earlier work. Models 3 and 8 aggregate the data to 7 roughly half decade time periods (1972-1975, 1976-1980, 1981-1985, 1986-1990, 1991-1995, 1996-2000, 2001-2008) . Finally, Models 4 and 9 do the same for overall cross-section averages.
Our theoretical expectations obtain for both fixed effects models. The results also do not change when the lagged change in M2 is excluded. We do not get the same results when we aggregate the data to either 5-year periods or to a cross-section. The marginal effect of CBI is downward sloping but is insignificant for all values of Polity in all cases. Given the number of central bank reforms that have occurred across the countries in our data, it is possible that aggregating the data is affecting the results. That is, by aggregating the data, we are averaging inflation and the scores of central banks pre-and post-reform.
[ Table 3 about here]
Additionally, we run the models from Tables 1 and 2 with additional control variables and different dependent variables. We do not show the results here; but they are available upon request.
First, we ran the interaction models separately on OECD and non-OECD countries. Surprisingly, the findings hold more strongly for the non-OECD countries than for OECD countries, perhaps because there is not much variation in many of the democratic mechanisms for OECD countries.
We next include a number of additional political and economic controls to see if the results change. The main thrust of the findings remains intact though the specific value of the democratic mechanisms at which CBI becomes significant varies slightly. First, membership in the European Union may affect a country's inflation rate, even if they do not adopt the Euro. Even prior to the adoption of the Euro, many EU countries tied the value of the currency to the German Deutschmark.
Also, prior to adopting the Euro, countries have to achieve certain economic standards, including a minimum level of central bank independence. These factors may cause EU countries to have lower inflation rates controlling for the level of CBI. When an EU dummy variable is included, it has a negative and significant coefficient, but it does not affect our other results.
A country's growth rate may also affect the inflation rate, so we include the change in real GDP in addition to logged GDP. Again, there is no effect on our results. The slope of the CBI's marginal effect is now negative for inflation, but again is significant only at higher values of Polity. Some scholars have suggested that a country's electoral system or a government's ideology may affect the results. We include dummy variables for whether a country has a proportional representation electoral system and a series of dummy variables indicating whether the government is controlled by a right, left, or center party. The coefficient on PR is positive and significant across the models while the dummy variables for ideology are almost always insignificant. Again, our results are not affected.
Political instability may also lead to higher inflation. We include three variables from the Banks Cross-national Time-series data to control for instability. When riots, anti-government demonstrations, and strikes are included in the models, the results do not change. Only the strikes variable has a consistently significant (and positive) effect on inflation or change in M2. Again, the slope of the marginal effect of CBI on inflation as Polity varies becomes negative, but there are no other changes. Finally, the effect of political polarization is difficult to predict. Greater polarization may cause gridlock in the government which may give the central bank more freedom to act and therefore lead to lower inflation. On the other hand, greater polarization may lead to greater policy uncertainty which may increase inflation. We find little effect for polarization and our results do not change.
As discussed above, an alternative way to account for extreme values of the dependent variable is to log it. When we include the logged change in M2 as our dependent variable, the only difference is that the marginal effect of CBI crosses 0 at a lower value of Polity (around 13 rather than 17) and the effect is not significant at low levels of Polity. We use two alternative measures of inflation. In addition to taking the log of inflation, we also include the change in the GDP deflator. Again, we limit the sample to countries with a change in the GDP deflator of less than 150%. Interestingly, the effect of CBI on inflation more closely matches our expectations when either the log of inflation or the GDP deflator is used. In both cases, the marginal effect of CBI as Polity varies is downward sloping and significant at higher levels of Polity. Moreover, the marginal effect of CBI is downward sloping for both polconiii and press when we use the log of inflation and is downward sloping for all mechanisms except the log of checks when we use the GDP deflator. Our results, therefore, do not depend on our measure of the dependent variable or to the independent variables included.
Conclusion
The recent worldwide economic crisis has once again brought central banks and central bank independence to the forefront of news. In the 1990s and 2000s, central banks across the world received greater autonomy from the government. Some independent central banks are using their mandate to achieve price stability to limit the effect of stimulus packages, frustrating politicians in some countries. Whether these banks have been successful at achieving their goal of greater price stability since the reforms has been underexplored.
In this paper, we examined whether central bank independence has more of an effect when a country has institutional mechanisms that limit political interference in a central bank's activities.
Institutions such as checks and balances or freedom of the press allow the political opposition and the central bank to highlight and resist attempts by the government to sway the central bank. This should have two consequences on economic performance. First, by limiting interference, these institutions allow a central bank to fulfill its mandate more effectively. The central bank will have stronger control over the money supply and act in a more disciplined manner, leading to lower rates of money growth. We find strong support for this part of our argument. An independent central bank resists growth in the money supply at higher levels of democracy, when there are checks and balances in place, or when there is freedom of the press. At the same time, if the public believes that the central bank is free from political interference, it will also lower inflationary expectations, leading to greater price stability. We find mixed evidence for this part of the argument. Although the effect of CBI is significant at higher levels of democracy and democratic mechanisms, the effect does not grow stronger. Dependent variable in Models 1 to 4 is change in M2 and in Models 5 to 9 is inflation. Models 1 and 5 include country fixed effects with standard errors clustered by country; Models 2 and 6 use fixed effects with decade dummies; Models 3, 4, 8, and 9 use OLS with robust standard errors; Model 7 uses panel corrected standard errors but does not include lagged change in M2.
